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TABLE 5.-Comparison of work of extension of rubber compounds at optimum cure 
for the two rates of stretch 

Compound_____ _____ Pure gum Soft black Channel black Clay 

Rateo/stretch___ ___ Fast I Slow Fast I Slow Fast I Slow Fast I Slow 

Elongation Work of extension, inch-pounds per cubic inch 

Percent 
100__ ___________ _____ 62 35 140 95 215 135 240 170 
200_ ______ _____ ______ 190 125 465 365 843 670 940 685 
300 __________________ 385 2701,015 8152,155 1,8202,1201,615 
400 ________________ ._ 645 485 1,960 1,595 4.310 3,785 3,900 3,190 
500_ _________________ 1,060 840 3,560 3,095 7,375 6,705 -6.380 5,590 
506 ______ ____ ______ __________ _____ ____ ___ _________ ____________________________ - 5, 7-10 
543 _________________________________________________ _ -8, 910 8.270 ________ ________ _ 
590 ___________ __ __ _____ _________________ ______ _____ __________ -10,200 ________________ _ 
600___ __ __ _______ ____ 1,740 1,490 6,060 5,675 _________________________________ _ 
605 __________________________________ -6,210 5,835 _________________________________ _ 
660 ___ _____ _______ _________ ___ _______________ -7,735 _________________________________ _ 
700______ _________ ___ 3,040 2,770 _________________________________________________ _ 
790 ______________ ____ 4,990 -4,840 ________________________________ __ ____ _______ ____ _ 
820 __________________ • 5, 540 ____________________________ ______________________ _______ _ 

-Values at rupture. 

The total work of extension to rupture for the pure-gum and clay 
compounds is greater for rapid stretching than for slow stretching. 
On the other hand, for the compounds containing soft black and 
channel black the work of extension is actually less for rapid stretching. 
Since the soft-black and channel-black compounds are known to be 
much more resistant to abrasive wear than the other compounds, it 
would seem that the work of extension to rupture is less indicative of 
resistance to abrasive wear when the compound is stretched rapidly 
than when it is stretched slowly. 

V. SUMMARY AND CONCLUSIONS 

Stress-strain relationships and the work of extension for four 
rubber compounds were studied for a rate of stretch of the order of 
1,000 percent per second. This rate is sufficiently great so that the 
test may be considered to approach adiabatic conditions. A com
parison of these data with similar data for a rate of stretch which lies 
ill the range of speeds common to the usual routine tests shows that 
increased speed of stretching affects the observed tensile properties 
as follows: (1) The stresses are increased at elongations up to about 
500 percent for the loaded compounds and up to 600 percent for the 
pure-gum compound, the maximum increases ranging from 75 pounds 
per square inch for the pure-gum compound to 245 pounds per square 
inch for the clay compound; (2) the stresses in the carbon-black com
pounds fire decreased slightly at elongations near rupture; (3) the 
work of extension to rupture is increased for the pure-gum and clay 
compounds and decreased for the carbon-black compounds; and (4) 
the work of extension for a given elongation is increased for all the 
compounds. The stresses and the work of extension at the higher 
speed reveal no information indicative of resistance to abrasive wear 
that cannot be gained from similar studies of data obtained in stretch
ing the specimen slowly. 
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